Summary. The following factors were found to influence the superovulatory response in immature mice and rats : ( 1 ) the dose of pregnant mares' serum (pms), (2) the dose of human chorionic gonadotropin (hcg), (3) the time interval between pms and hcg injections, and (4) the time interval between hcg and recovery of maximum number of ova. Dose-response curves for pms were bell-shaped in both species whereas increasing doses of hcg resulted in a plateau. Histological examination of the ovaries indicated that high doses of pms resulted in cystic follicles in the rat and preluteinized follicles in the mouse. Both conditions led to a failure to induce superovulation.
INTRODUCTION
The phenomenon of superovulation was described more than 30 years ago (Smith & Engle, 1927) and has proved to be a useful tool in the study of ovarian response to gonadotropic hormones. It is now evident that both the amount of ovulating hormone (lh) and the amount of follicle-stimulating hormone (fsh) play a major role in ovulation and superovulation (Pincus, 1940; Evans & Simpson, 1940; Parkes, 1943; Rowlands, 1944; Bodemer, Rumery & Blandau, 1959) and that fsh may delimit the ability of the follicle to respond to lh (Cole, 1936; Pincus, 1940; Folley & Malpress, 1944;  Dowling, 1949; Willet, McShan & Meyer, 1952; Payne & Runser, 1958) . Hisaw (1947) emphasized both the need for an adequate amount of fsh and an adequate period for the hormone to act before lh could induce ovulation of the follicle.
The optimum interval between the injection of follicle-stimulating substance (pms) and the ovulatory dose of chorionic gonadotropin (critical period for pms) is 56 hr in the rat (Rowlands, 1944; Zarrow, Caldwell, Hafez & Pincus, 1958) , 40 hr in the mouse (Gates & Runner, 1957; Fowler & Edwards, 1957) , and 54 to 56 hr in the hamster (Bodemer et al., 1959) . The dose of ovulating hormone also plays a major role in ovulation and a critical period of 16 to 20 hr is necessary for the hormone to act before the ova can be found in the tubes (Willet, 1953; Casida, 1938; Pincus, 1940; Zarrow et al., 1958) .
These studies tend to indicate a marked similarity in the phenomenon of superovulation in the rat and the mouse. However, in the course of a series of (Burdick & Whitney, 1941 ). This distended segment is then punctured and the egg mass expelled (Rowlands, 1942 Rowlands (1944) and Zarrow et al. (1958) The optimum time interval between the injection of hcg and the presence of ova in the oviduct is 16 to 24 hr (Table 2 ). An interval of from 20 to 24 hr was used for the remainder of the work on mice and rats since previous work had also shown this interval to be optimum for the rat (Zarrow et al., 1958 (Table 4 ). An average of 36-6 ova were obtained after pre- In this study, the priming dose of pms was maintained at 10 i.u., and the dose Table 5 influence of various doses of hcg on superovulation in the rat No. (Table 6 ). The smaller doses of lh (1 and 2-5 µg) were insufficient to induce any ovulation in these immature mice. The first ovulations were observed in animals receiving 5 µg. The average ova-count increased from the 26-1 ova at 5 pg to 35-1 ova at 10 µg and 47-4 ova at 20 µg. The ova-count remained at this level up to and including the highest dose (320 µg) tested. The minimal effective dose is between 2-5 and 5 µg.
Response of rats to various doses of LH (Armour Lot #227-80)
The dose of pms for this part of the experiment was held constant at 30 i.u. The ova-count was extremely variable, however, 2-5 µg seemed to be the minimal effective dose ( Fig. 1 shows a cross-section of the ovary of a normal immature mouse and may be compared with the ovary (PI. 1, Fig. 3) .
In the rat, however, high doses of pms (75 i.u.) followed by hcg fail to induce good superovulation due to the formation of large cystic follicles. The granulosa cells appear to degenerate, the follicles are enlarged and filled with fluid and a considerable amount of luteinization is present in the thecal cell layer (PI. 1, Fig. 4 (Rowlands & Williams, 1943) . This time interval has been reported to be 56 hr in the rat (Rowlands, 1944) .
The third factor is the amount of pms administered in a single injection which is necessary to produce maximum follicular stimulation. Hisaw (1947) (Rowlands, 1944) . This has also been shown to be the case in hamsters (Bodemer et al., 1959 Green, personal communication, 1960) . Perhaps these follicles were not sufficiently mature at the time of hcg injection. Finally, luteinizing hormone was shown to produce ovulation as well as hcg in mice ; however, the dose range of lh was considerably lower than those of hcg. High doses of lh were never shown to cause sufficient preluteinization to entrap the ova thus inhibiting ovulation. It is interesting to note that in the rat the average number of ova released following lh is much less than when hcg is used as the ovulator. Perhaps hcg is a better ovulating substance than the naturally occurring lh.
